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Water Pumping System at National Gypsum’s Milford Quarry
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* Provide 12 US gpm at 60 psi to dust
control buildings

* Provide 200 US gpm of water to truck
wash pad

e Water truck must be filled in 10-15
minutes at a location on the 1st level

Main Level of the Quarry Looking at 15t Level Crusher Overhead View of Required Changes to the System
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* National Gypsum’s open pit mine = SE " Py & o

spans over 3 km?. Run-off water |
collects and needs to be pumped out
to allow gypsum to be mined

* An unstable rock face requires a
water reservoir and pump house
removed on the 1st level

* Design a new pumping system to
match the functionality of the current
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Advantages of New Design
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. , 8 umprouse [ e Use of third level dewatering pump to
syste m | . ¥
A also fill water trucks avoids purchase
AN of large pump
" A .
Mine Water Supply . Dk £ . R - | A » 3 stages of pumping reduces head
* Filled into a water truck to spray on . required for a single pump, giving
mine roads for dust control Process Flow Diagram for Current System Process Flow Diagram for Final Design greater flow rate flexibility
* Sprayed through nozzles at the Main Level P—100 P—101 P—201 P—200 i Main Level * New pump-house on 1st level also
. . Elevation: 200 ft MAIN LEVEL CRUSHER BOOSTER RAIL CAR BOOSTER 15T LEVEL CRUSHER BOOSTER DOMESTIC WATER BOOSTER I . .
gypsum crusher bU||d|ngS for dust _ GOULDS GOULDS GOULDS GOULDS - Main L | acts as a fill station for water trucks
MU”} LEVE' 12 US gpm @138 ft 12 US gpm @138 ft 12 US gpm @138 ft 260 US gpm @240 ft am eve
control Crusher Erusflwer
: : : Nozzles 0ZZIes
* Supplied to truck washing pad to To River : - -

: : . To Truck To River DeS| N CO”S'deraUOnS
clean mine equipment using wash Wash /Domestic P-100 To Truck _ _ : ——
turrets - Wash /Domestic * Use of existing equipment prioritized

e Pumped into storage tanks to be used Railcar ! Egggirg to reduce costs
. . . Loadi Tal I I I
in the mine offices oacing Nozz|es * Minimal design footprint on third
_____________________________________________________________________ level desired
1st [evel P—101 Elevation: 200 ft Co. . .
: lovation: 190 ft A ) DR N B Minimize number of lines needed
The DESIgn Euiml__ﬁ;’l  Large static head from third to first
. 1st L I - - IfTi ' '
+ The current 1st level pump will be 15t Leve o i i ot level difficult to combine with large
moved to 3rd level for dewatering st LEVEL Nozzles Truck Fil e range of flows
and water-truck filling purposes | | o} ______Z__ Pe202 Nozzles
* The new truck filling station will be 'l BECEE oreevel ) 20 201 Elevation: 120t Safety Considerations
housed on the opposite side of the T or 3rd Level .
g  Check valves prevent the back drive
road. A control panel will direct water . P—301 P—202 P—203 2 d |
. o — WATER TRUCK FILL PUMP  Domestic Water Pump  Water Track Fill rd Leve of elevated water
from the 3rd level pump into this fill P—3017 1325 US gom 200 1t et et Pond P—300 P=301 ,
. . o~ A DOMESTIC WATER PUMP  WATER TRUCK FILL PUMP ° BypaSS lines and shut off valves would
StatIOn and Into the trUCk 250 Us Z::Qt @130 ft 1325 US I:;:gt @200 1t ” t t fl d
: . - : : " " Elevation: O ft dlIOW water to 110w aroun umips
* To meet pressure requirements at Side View Schematic of the Current Pumplng SyStem cveron , , pump
eaCh Of the cr h d th I Truck | | Domestic Main durlng malntenance
usners an e rall car Wash | | Water Level = — l,R_?':‘??Y_Q_________,I e Since CommerCia”y-bUilt submersible
building, booster pumps will be - e s [Jovie] o | [ ] Bill of Materials fally-built subme
. . . Crusher| |Station| || FOUS ! umps are used, oOll led daZdrds dre
installed at each site after Settiing Ist Level 1T pond H Pump i t y t ’
| : House P : . i+ Dri NOT a great concern
: : : . . T Part Desc Supplier Orde Unit T Unit Pr Cost
A Variable Frequency Drive (VFD) will e = Lt fption il raty’ UnitType  TniePrice 5
Pond | el Clooded Pipe 6", HDPE, 125psi Wolseley 600 ft S8.55 $5,130.00 . Lock_out/Tag_out procedures are
control the speed of each pump Pipe 8" HDPE, 125psi Wolseley 800 ft $13.95  $11,160.00 . .
5th Level | recommended to eliminate the risk of
Ve st Level Pump 1 hp Booster - Multi Stage Pump Gould 3 each 51,200.00 $3,600.00
VED VED for 1 hp Booster Gould 3 each $900.00 $2,700.00 a pump turning on during
. . . Filter DV/DT Filter for 1 hp Booster Gould 3 each S600.00 $1,800.00 .
Ca ICu Iath ns 60 Dynamic Head Loss per 1000t of line Pump 15 hp Inline Pump - 6.125" Dialmp ~ Gould 1 each  $4,700.00  $4,700.00 maintenance
. — VFD VFD for 15 hp Inline Gould 1 each  $3,168.00  $3,168.00 * A safe-filling procedure would be
 Head loss due to pipe friction 50 Filter DV/DT Filter for 15 hp Inline Gould 1 each 51,783.00  51,783.00 recommended to ensure workers are
. . RYVAIE Pump 15 hp Submersible Pump Xylem 1 each $13,385.00 $13,385.00 . . .
estlmz.:\ted using Hazen-Williams £ 40 VFD VFD for 15 hp Submersible Xylem 1 each  $3,168.00  $3,168.00 out of the line-of-fire of the high-flow
equation e Filter DV/DT Filter for 15 hp Submersible Xylem 1 each $1,783.00  $1,783.00 truck fill output
e Flow losses a function of flow plpe 8 30 Instrument Inline Flowmeter for 6" HDPE pipe Siemens 1 each 56,250.00 $6,250.00
. . . ’ _;' Valve 6" Check Valves Xylem 2 each 51,175.00  $2,350.00
diameter and pipe material constant 8 20 Instrument Pressure Transmitter Siemens 5 each $375.00 $1,875.00
e To determine nozzle flow rate T Valve 2" Butterfly Valve (w/ lever) Bray 14 each $187.50 52,625.00 Refe re n Ces
_ . . . ] 10 Valve 2" Pressure Reducing Valve Singer 3 each 52,250.00  56,750.00
eStImateSI Obtalned Ite ratlvely USIng 4_/ PlpE 6" HDPE EIhﬂWS, 90 dEErEE' WDISEIE"? G aach slﬂq-ﬂ[] 552{][]':} ° :;llbbeler, R. C. (2018) Fluid Mechanics (an Ed) HObOken, NJ:
Bernoulli’s Eq. Pipe 8" HDPE Elbows, 90 degree Wolseley B each $190.00 $950.00 . €arson _ N o
. X lq d ) 0 Valve £ V_Valve Flowteck 1 oach $16,250.00 $16,250.00 I[legc: II;%illoe]omer Associates. (2015). Pump Efficiency Guidelines
o
!ml ar nozzIe pro uct >PEC S eet. 0 >0 100 150 200 250 Total Cost  $89,947.00 * Global Gypsum (2015). National Gypsum hopes to expand the
gives flow rate of ~3 gpm at 60 psi Flow Rate (US gpm) =" =" 8" ‘largest quarry in the world’.




